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Introduction
Microwave-assisted organic synthesis is widely used as a source of heating in drug synthesis. Drug molecules can be built in a fraction of the time by this method. As a result, this technique has rapidly gained acceptance as a valuable tool for accelerating drug discovery and development processes. A microwave is a form of electromagnetic energy, which falls at the lower end of the electromagnetic spectrum and is defined in a measurement of frequency as 300 to 300,000 Megahertz. The microwave region of the electromagnetic spectrum lies between infrared and radio frequencies. The basic mechanism of microwave assisted synthesis involves agitation of polar molecules or ions that oscillate under the effect of an oscillating electric or magnetic field. In the presence of an oscillating field, particles try to orient themselves or be in phase with the field. Only materials that absorb microwave radiation are relevant to microwave chemistry. These materials can be categorized according to the three main mechanisms of heating such as dipolar polarization, conduction mechanism, and interfacial polarization. The technique offers simple, clean, fast, efficient, and economical for the synthesis of a large number of drug molecules, having provided the momentum for many medicinal chemists to switch from traditional heating method to microwave heating method [1, 2] . Thus it follows green chemistry approach. The role of green chemistry is essential in ensuring that the next generation of chemicals, materials, and energy is more sustainable than the current generation. Worldwide demand for environmentally friendly chemical processes and products requires the development of novel and cost-effective approaches to prevent pollution of the environment [3] . The important area of green chemistry is the elimination of solvents during chemical processes or the replacement of hazardous solvents with environmental friendly solvents. Heterocyclic compounds are the most commonly used pharmacophore in the development of drugs and pharmaceutical substances. Due to their drug-likeness and structural diversity, these are routinely employed in high-throughput screening at early stages of drug discovery processes. Therefore, the goal of the present study is to carry out the synthesis of some heterocyclic compounds under green chemistry approach [4] . The above facts prompted us to synthesize some Schiff base of Isatin derivatives by using microwave heating method [5] [6] [7] . Azomethine group (-C=N-) containing compounds typically known as Schiff bases has been synthesized by the condensation of primary amines with active carbonyls [8] . Schiff bases form a significant class of compounds in medicinal chemistry due to various biological activities such as antibacterial [9] , antifungal [10] , antiviral [11] , anti-HIV [12] , and anticonvulsant [13] activities. The structures of the synthesized compounds were confirmed by means of their physical and spectral data. The synthesized compounds were evaluated for their possible antibacterial activities by cup plate method. Table 2 ). Followup of the reactions and checking the purity of the compounds were made by TLC on precoated Silica gel-aluminum plates (Type 60 F254, Merck, Darmstadt, Germany) and were visualized by exposure to UV-light (254 nm) or iodine vapor for few seconds. The IR spectra of the compounds were recorded on FT-IR Spectrophotometer, model IR Affinity-1 (SHIMADZU), using KBr powder and the values are expressed in cm −1 . 1 H NMR spectra of selected compounds were recorded on multinuclear FT NMR Spectrometer, model Advance-II (Bruker), (at 400 MHz) using tetramethylsilane as an internal standard. The multiplicities of the signals are denoted with the symbols s, d, t, and m for singlet, doublet, triplet, and multiplet, respectively. The microwave irradiated synthesis was performed in scientific microwave oven, Catalyst System (operating between 140-700 W). All the reactions were carried out at power level-1, which corresponds to 140 W.
Experimental Method

Conventional Synthesis of Schiff Bases of Isatin.
Equimolar (0.01 mol) quantity of Isatin and substituted anilines were dissolved in ethanol (10 mL) and refluxed for 3 h in presence of glacial acetic acid. In between TLC was checked to confirm the completion of reaction. After completion of reaction, the reaction mixture was kept overnight to get the solid product. The product was filtered, dried, and recrystallized from ethanol (Scheme 1).
Microwave Synthesis of Schiff
Bases of Isatin. The required quantities of above reactants are subjected to microwave irradiation for 5-10 min at power level 1 (140 watts). In between TLC was checked to confirm the completion of Results were expressed as mean ± S.D. (n = 3); "-" indicates no zone of inhibition.
reaction. After completion of reaction, the reaction mixture was kept overnight to get the solid product. The product was filtered, dried, and recrystallized from ethanol (Scheme 1).
Results and Discussion
The synthetic protocol followed was outlined in Scheme 1.
The synthesized compounds were characterized by their physical and spectral studies. As compared to conventional heating, microwave heating provides high yield with pure product in less reaction time ( Table 1 ). The IR spectra of all the synthesized compounds were recorded using KBr (Merck). All the compounds have exhibited -NH stretching in the region of 3400-3200 cm −1 . IR spectra of synthesized compounds showed the presence of characteristic absorption peaks around 3000-3100 cm −1 (C-H, Ar), 2800-2780 cm −1 (-C=N-), 1640-1602 cm −1 (C=N), 1580-1520 cm −1 (C=C Ar), and 1346-1330 cm −1 (C-N). The halogenated derivatives showed the IR absorption bands in the regions and 1400-1000 cm −1 , 800-600 cm −1 , and 600-500 cm −1 which correspond to (C-F str.), (C-Cl str.), (C-Br str.), respectively. The N-O stretching vibrations in nitro group occur near 1550-1475 cm −1 (asymmetrical) and 1365-1290 cm −1 (symmetrical), with the band at 1550 cm −1 being the stronger. The 1 HNMR spectra above synthesized compounds have shown singlet in the region of 9.35 to 9.98 corresponding to secondary amino group (-NH). The aromatic protons resonate as multiplet in the region of 7.03 to 7.90. The synthesized compounds were evaluated for their in-vitro antibacterial activities by cup plate method against both gram positive and gram negative bacteria. The results of the study were summarized in Table 3 including the activity of standard. The compound 2f showed most promising effect whereas compound 2a and 2i were found to be least effective against P. vulgaris. Similarly the compound 2f was found to have maximum zone of inhibition and compounds 2i and 2j were found to have minimum zone of inhibition against P. aeruginosa. The compound 2b exhibited most promising effect whereas compound 2a was found to have mild effect against E. coli and S. aureus. The compound 2d showed maximum effect against S. epidermidis whereas compound 2i was found to have mild effect against this species. Most of the tested compounds exhibited antibacterial activities against all the test organisms but the activity was less than that of the standard drug tetracycline in this test concentration. Thus taking into account the antibacterial activities of the tested compounds most of the compounds displayed poor activities against S. epidermidis and promising activities against P. vulgaris, P. aeruginosa, E. coli, and S. aureus. The photographs of zone of inhibition of standard, control, and some of the tested compounds were given in Figure 1 . Figure 1(a) showed the zone of inhibition of the standard drug against E. coli whereas there is no zone of inhibition in case of control. Similarly Figure 1 (b) displayed the zone of inhibition of the standard drug against S. aureus whereas there is no zone of inhibition in case of control. Figure 1 (c) showed the zone of inhibition of test compound 2 h (L) which was more than that of 2a (R) against S. aureus. Figure 1(d) showed the zone of inhibition of test compounds 2i (L) and 2f (R) against P. vulgaris. In case of Figure 1 (e) it was clearly visible that the diameter of zone of inhibition of compound 2c was more than that of compound 2d against E. coli. Figure 1(f) showed the diameter of zone of inhibition of compounds 2c and 2d against P. aeruginosa. [14, 15] . The compounds were tested at 500 g concentration in dimethyl sulphoxide (DMSO), using nutrient agar as the medium. After 24 h of incubation at 37 ∘ C, the zone of inhibition formed were measured in millimeters against standard drug tetracycline and the data were presented in Table 3 .
Biological Evaluation
Conclusion
We have synthesized some Schiff base of Isatin derivatives by conventional and microwave irradiation method. With the help of microwave synthesis, the yield of product was increased from 60% upto 85% as compared to conventional method. By microwave irradiation the reactions were completed within 5-10 minutes and the products were obtained in good to high yields, which reduced the time, waste, and formation of byproduct. The microwave assisted synthesis is simple ecofriendly and can be used as an alternative to the existing conventional heating method. From the results of antibacterial studies it was concluded that the tested compounds exhibited significant antibacterial activities against both gram positive and gram negative organisms. Among the tested compounds, compound substituted with electron withdrawing group in Isatin residue preferably at paraposition showed promising antibacterial activities; this may be attributed to their enhanced electronic character which favors greater penetration through microbial membrane.
